Abstract. Mega-slums are dynamic laboratories for urban pattern making. Instead of surveying about stable urban symbols represented by formal orders and regular geometries, this study explores the semantic meaning of informal urbanism associated with chaos or randomness and often ignored by critique and conventions. Slums are forms of 'instant urbanity' that underscore alternative ways of self-organisation, which include bottom-up strategies, autonomous urban dynamics and spatial activation by remaking.
Introduction
Symbols are normally associated with formalised cultural manifestations. A cultural symbol constitutes a tangible or intangible figure that is recognised by members that represent a common cultural identity. City making is a representation of cultural production. Its shape is distinct, reproducible and durable. It represents a cultural narrative that is embedded in the collective memory of dwellers. The urban morphology of many informal cities does not obey to any formal pattern making but to complex self-ruled spatial schemes. For instance, the symbolic meaning of a formal city is usually associated with order and the sense of a regular geometry whilst an informal city is normally correlated with chaos or mere randomness.
Nowadays more than 900 million people live in slums or informal settlements. This represents around one-third of the urban population in developing countries. By 2030, it is expected that 85% of the world's pop-
Theme of the issue "Tradition of symbolism in architecture" Žurnalo numerio tema "Simbolizmo tradicija architektūroje"
ulation will be in developing countries 1 . According to UN, the number of mega-cities in the more developed regions will remain unchanged. However, new megaslums are emerging in the less developed regions 2 . There has also been a dramatic increase in the number of dwellers living in mega-cities (between 5 and 10 million inhabitants) in the less developed regions. There exist differences in the existing level and rate of informal urbanisations among the major areas of less developed regions of the world. The Latin American and Caribbean regions presently highly urbanised with 75% of its population. Asia and Africa reflect only half as much urbanisation with 37% and 38% of the population living in urban areas, respectively (Sharma 2003) .
Slums rule! This urbanised planet Earth is mainly governed by 'invisible forces' of informal pattern making. Contradicting publics' perception, slums are not parts of formal urban tissues any longer but they are the dominant urban structure of mega-cities. Due to the rapid externalisation of production and services, the flows of capital and new transport networks, informal urban economies are transforming the urban pattern framework of slums and mega-slums towards dynamic systems of trade and migration. As result 'informalism' generates a type of 'instant urbanity' that constructs transitory, elusive or spontaneous geometrical patterns. They often underscore alternative ways in which every-day urban life is organised rather than disaggregated. What are the prevalent urban patterns in slums worldwide? In order to explore this question we have to select key precedents, and then group and classify them in terms of form, scale and geometry. In Table 1 we find that there are two types of prevalent patterns: randomised and also non-random.
Several taxonomic studies of patterns have been published mainly in terms of geometrical analogies, metaphors or pictorial comparisons. Nonetheless those studies have explored neither topological (cultural) nor 1 Information taken from http://www.unhabitat.org and http:// www.citiesalliance.org [accessed in 15 . 2 As a result, the population living in the mega-cities of less developed regions is expected to increase at an average annual rate of 3.6 per cent per year during 2000-2015, reaching 270 million persons by the end of the period. In contrast, the number of persons living in the four mega-cities of the more developed regions will hardly change, rising only from 67 million in 2000 to 71 million in 2015 (Source: United Nations Population Division 2002).
topographic (mapping) in depth. This essay questions this stigmatization towards informalised urban patterns by analysing a variety of global mega-slums regarding their semantic, urban and geometrical values.
The semantics of slum pattern making
Symbols are commonly applied to formal iconographic representations. Urban symbolism is commonly associated with the enhancement of formal urban figures, landmarks and objects or pieces of collection exhibited like in world fairs. This cosmetic and curatorial approach towards urban symbolism is not a matter of study in this section. Symbolism encompasses complex conceptual codes and pictorial representations of a worldview that operates in multiple levels and scales. They frequently take the form of images, words, sounds or gestures, and are used to express beliefs, thoughts and theories. Cities are the manifestation of symbolic worldviews and realities. Urban tissues contain various symbols (idea-icons) that activate the every-day production of spaces. They can be visible or invisible; passive or active; and formal or informal.
Nonetheless the classification of structural urban geometries has been the result of hitherto symbolic misconceptions and/or simplistic categorisations in which cultural topologies and geographic topographies are poorly analysed and embedded.
How can a new urban ontology of pattern symbols be built? Ontology deals with issues concerning what elements exist and how such elements can be grouped, related with a predominant trend and subdivided according to similarities and differences. Patterns are man-made symbols, mere templates. Pattern grading is an essential part of pattern or mold making. Grading a pattern is a way of sizing a pattern while maintaining the proportions of the original pattern.
1 Information taken from http://www.unhabitat.org and http://www.citiesalliance.org [accessed in 15 . 2 As a result, the population living in the mega-cities of less developed regions is expected to increase at an average annual rate of 3.6
per cent per year during 2000-2015, reaching 270 million persons by the end of the period. In contrast, the number of persons living in the four mega-cities of the more developed regions will hardly change, rising only from 67 million in 2000 to 71 million in 2015 (Source: United Nations Population Division 2002). The cartography of urban patterns map concepts with several cultural significances and semantic capacities to excite or objectify responses. Mapping 3 is employed as the cartographic research technique and supported by geographic and urban maps, and satellite photography.
Unfortunately the current slum recovery strategies or even the eradication programmes do not consider the semantic capacities of informalised settlements. They reduce the richness and complexity of slum making structures by erasing its cultural meaning throughout generic slum removal, relocation, upgrading urban schemes and mono-functional public housing projects.
Slum making is a sort of self-ruled urbanism, an expression of informalism or survival urbanity from the South 4 . They represent a "new geography of centrality and marginality" (Brenner 2012) or differential spaces (Lefebvre 1974) , which are characterised by motion, contestation, internal asymmetries, and discontinuous transgressions 5 between territories in friction -formal vs. informal -, mainly in mega-cities. They play a crucial role in aligning the unplanned forces of global urbanisations by stimulating transgressive, agile and mutable urban forms.
Slums are an inter-urban (within the same city); trans-urban (between various cities) and trans-regional (between more regions, states or countries) occurrence. They are the outcomes of rapid rural-tourban migration (shanty towns), economic stagnation or abandonment (squatter areas), socio-political conflicts (refugee camps), or ecological dereliction (favelas). As result slums generate "instant pattern making" that constructs transitory, elusive or spontaneous geometries. They change frequently: seasonally, daily or even hourly. Slum pattern making obeys to regular and irregular predominant configurations. They differ in sizes, magnitudes and geometries regarding cultural, climatic and topographic dynamics.
3 Alfred Korzybski (1994) stated 'a map is not the territory it represents, but if correct, it has a similar structure to the territory, which accounts for its usefulness'. 4 
Methods: comparing structural features
The term 'slum' has been investigated through various definitions and sources. The most common use derives from the United Nations: 'Slum' refers to urban inequalities in five important aspects: 'Slum' is of some use, since it highlights urban inequalities in five important aspects: access to safe water; access to sanitation; structural quality of housing; overcrowding; and insecure residential status (e.g. Prescott et al. 2013) . As Jones (2011) states, even in apparently more progressive interventions, slums retain the negative connotation of a space of dirt, disease, toxicity and danger. Through a multiplicity of media, we are invited to be 'slummers', an endeavour in which we are expected to be either shocked by the scenes of misery, dirt and disease or to empathise with the slum dwellers fate (Jones 2011) . From another viewpoint, Gilbert (2007) has argued that the word slum is "dangerous because it confuses the physical problem of poor housing with the characteristics of the people living there". In the famous book Planet of Slums (Davis 2006 ) the center of the discussion commenced with the following question: "But what is a slum?" This fundamental query is also masked in various denominations: shantytown (Cite de Soleil), barriadas (San Juan), squatter settlements, favelas (Rocinha, in Rio de Janeiro), and backyard shacks (Mbare, Harare). As paradoxical fact slum is sometime advertised and exhibited as tourist attractions or extravaganza 'brandism'. Nonetheless, how does dwell someone whom lives in a micro-cosmos of marginalisation and informality?
This current research is based on observational fieldwork, and morphological analysis of slum-space making and its characteristics. In order to understand, describe, interpret and explain the problematique of 'slumness' in different geomorphological, social, economical, demographic and political situations, a critical reading allowed us to understand the changing of urban transformations. By combining sensorial urban features such as textures, colours, shading, noise, aromas along with infrastructural urban services such as lack of sanitation systems (sewerage or safe water supply) and drainage; water, soil and air managements; and natural or manned hazards at local scale we can experience a complex spatial layering: a 'place of indeterminacy'. Each place or loci represents a peculiar every-day urban scene almost intolerable to conventional life standards, with a relegated image of rich urban symbols and organisational patterns that obeys to specific subaltern cultures.
If we compare the biological function in a 'slum' with a neurological system, we can observe the variability on two scales: (a) the apparent stability at macro level (SMS) and (b) the simultaneous dynamics of flows at micro level (FMS). The 'slum' constitutes the primary control center for the body. It consists of a genetic code made of demographics, location and topographies. The peripheral system consists of social networks streamed over the urban fabric that connects the rest of the structure to the SMS. The every-day urban life in both scales works together as scorecard information, whose main task is to record and re-create the immediate surroundings. The SMS processes all collected information. Its function is to establish synapsis and activate the rest of the body.
The processes of dynamic f lows that take place between nucleation and dispersion shows a specific logic of non-planned development. However does this phenomenon occur also in planned or re-planning schemes? Does the tabula rasa decision making offer the best solution? The case of Kowloon Walled City (dismantled in 1992) can vividly illustrate this condition: "I spent five years photographing and becoming familiar with the Walled City, its residents, and how it was organized. So seemingly compromised and anarchic on its surface, it actually worked and to a large extent, worked well", said Mr. Girard on his website 6 (Owen 2012 ). It will be reminisced as a phantasmagoric place of total beauty, a territory in motion ruled by various frictions and polarities, forms, geometries, cultural patterns, ethnicities and urban traditions. "Life must go on, house or no house, accommodation or no accommodation, and man must survive, government or no government" (Nigerian Tribune 15 August, 1992: 5; Kolawole Opeyemi et al. 2012) .
The initial question of this study underpins how we interpret and process systemically this transgressive condition of slums into a 'readable' morphological urban map. In order to explore the 'readability' of the urban morphogenesis, efficiency and resilience of slum making we have compared and categorised representative slum-types from the mappamundi of Google Earth through the processes of urban informality, irregularity, self-organisation, transgressibility and complexity. The spatial versatility of the selected pattern structures reveals an unseen diagnosis that appraises the reductive and generic approaches of formal urban planning measurements. Do we need to layout urban design and planning only in terms of densities, floor space prescriptions, plot sizes or use permissibility parameters? What can be learnt from the semantics of patterns in slum urban cultures? If we already know that the life in slums is highly vibrant and unpredictable as are the statistics of demographical data (refer to Table 2, example: Ciudad Nezahualcóyotl (Table 2a) ), density between 300 and 500 inhab./Ha (1983) or Orangi Town (Table 2c ) with a population of approximately 2.5 million but officially 1,540,420 (year 2010), then we should put emphasis on alternative factors associated with the culture and topography of 'pattern making' in order to explore the prospective condition of semantics in informal urbanisations.
The methodology employed for this study consists of literature review, mapping and taxonomic surveys of key precedents. It is focused on paradigmatic mega-slums, meticulously defined by this research team and then compared with other authors' outcomes from Sow (1983) , e.g. Barros and Sobreira (2002) , Davis (2006) , Theodosis (2008) , Olajide (2010) , Gilbert (2011 ), Jones (2011 , e.g. Kolawole Opeyemi et al. (2012) , Raith (2013) , e.g. Akinwale et al. (2013) and others. It involves the critical review of relevant archives (mapping and photography) related to paradigmatic precedents. This study articulates elements of geometrical, urban and landscape morphology with emphasis on informalised urban patterns. In doing so, it implements combined semantic and topological research methodologies as follows:
-Data collection of 31 worldwide slums in initial research phase. Cases were selected from different digital maps, processed in a table to obtain similarities, common features and general trends. All slum cases were organised according to area; demographics (population, density); urban history (origin, developing phases and key alterations); geomorphological (topography, reliefs, terrain type and climatic conditions) and urban morphological data (border conditions). -Advanced selection of cases (from 31 to 15 case studies) and further five key insertions completing 20 case studies (refer to figures and urban populations in slums 7 ). The selection criteria of all cases represent cultural, geographic and climatic regions evenly distributed. Table 2 ). It offers precision regarding dimensions, location, scales and orientation. -Scalar exploration and size comparison through the mapping of regularity vs. irregularity of slum regions (macro scale) and local self-organisation (micro scale) by using CAD mapping and planar/ axonometric digital representation via mixed media (see Table 2 ). This study reveals the unseen interconnections between urban patterns of slums with exemplary resilient geometries (e.g. Salat et al. 2014) and their 'geometrical genetics' (e.g. Menges, Ball 2012 ). This section of our research is not oriented towards a study of fractal analysis (which has been explored by several authors as Barros, Sobreira 2002; Torrens 2000) but we try to find taxonomic similarities regarding the functioning of informal patterns as self-ruled living organism.
The process of changes and stability vs. instability
The unstable process of changes in informal urbanism is closely related to short-time frames persistence. Samples whose structural arrangements over a lifetime are associated with a stable process of evolutionary development where stability prevails. The word 'stable' itself is very layered, complex, and has multiple meanings. Is stability also a term applicable in slums? Among the eligible parameters to track stable/ unstable slum pattern making can be done throughout the metrics of population, density and mobility. For instance, the slum of Pikine shows the best case of population instability (mobility from Dakar to Pikine; Sow 1983; see Table 2b ). On the other hand, the vulnerability of natural or man-made hazards (i.e.: floods, fires or earthquakes) has a significant impact in a system of stability that can erase the fragile story of slums in just seconds. The case of the latest earthquake in Haiti shows a 'predictable disaster' (INURED 2010) with thousands dead, hundreds of thousands injured and homeless, and the city's infrastructure perished. Hence the meaning of time is crucial because it affects the definition of the urban process (case of Soweto, Fig. 1 ), which only represents a sporadic momentum of stability or a latent tragedy. In this sense, the notions of uncertainty and transformation lie in the essence of any slum making and its continuity.
Dynamic flows in nucleation vs. dispersion
Informal settlement systems are very diverse. They are in constant variability at a systemic level as well as in relationship to its immediate adjacent areas. Variability derives from unstable urban patterns, which are discontinuously in motion. In this sense, we are talking about the process of nucleation vs. dispersion, and vice versa, at the level of socio-spatial transformations. What is the suitable spacing between cell-structures? For instance, the domestic density of Cazenga is 9.3 people/household (Forum Cazenga 2012; see Table 2c ); Ajegunale 7-9 people/household (Olajide 2010; see Table 2b ); and of Pikine more than five people living in a room (e.g. Akinwale et al. 2013 ; see Table 2b ). Concentrated or compact settlements may affect in reducing the distances between neighbourhoods and offer culturally a variable sense of social proximity.
Self-organisation as a model of land occupancy
In her study of non-planned settlements, Schaur (1991) affirms that the self-generating forms (the definition in which the form is understood not just as a shape but as an expression of the form-generating factors causing the form) evolve from physical forces in autonomous processes and as a result of a new equilibrium. Nonetheless what does it have in common with the self-organisation of urban patterns? The answer lies in the logic of 'short cuts'. Each one occupies or takes the shorter distance between two or more points. If we think about the term 'self-organisation' it is immediately connected with a spatial disorder, a process of informalisation. Now let us link it with the notion of slums as cities and within cities. We immediately pop up a repertoire of elementary frames, low-tech fabrication, aggregative groupings, and simple proportions, with up to two-story dwellings. It dominates a single domestic unit differentiated in cell-structures or "all-in-one-room" unit. This archi-type of spatial organisation is commonly repeated in all slum areas. It manifests itself at macro or micro scales. Regarding the sense of prevalence (or predominant self-array), there is macro-pattern represented as a slum fabric and also micro-pattern defined as "slum-cells".
By comparing them as areas at similar scale, we can see these phenomena as a totally different image. The case of Sadr city, an occupied area of 20 km 2 (this master plan for Baghdad was based on a planning principle of linear expansion, a model that C. A. Doxiadis coined as 'Dynapolis'; Theodosis 2008; see Table 2c ), reveals a fig. 1 . Soweto -table of slum patterns: from irregular informality to regular formal organisation regular grid at macro-scale and a randomised array at micro-scale. In the case of Kibera (see Table 2b ) -with 2.3 km 2 of area -it prevails a self-organisation and high-dense fabric as a slum-in-slum scheme. On contrary, the case of Libertador (see Table 2a ) -an occupied area of 34 km 2 -is telling another trend. The main feature is a self-occupancy within a self-organised organism, which has instinctively built dynamics of micro and macro urban compositions.
A question of boundaries?
To continue with a question of scale and bigness between Slum city and City with slums we are faced with a question: Where does the slum start? Is the beginning of a slum the end of a city? What are the border types between the city and slum patterns? Can we detach them from other structures? Are there any limits that define regular/irregular slum structures or is it merely a matter of survival occupation of urban gaps? Regarding boundaries we can observe that the slum has its physical borders or demarcations if the slum is limited by the presence of other formalised city structures (the case of Dharavi; see Table 2c ) or it is not a peripheral zone (Kibera; see Table 2b ); and it is limited by natural obstacles (Libertador; see Table 2a) or by political frontiers (the case of Gaza; Table 2c ).
The slum as a complex urban system in motion "A pattern is essentially a structure which connects other structures or rather a metastructure" (Bateson 1979) .
The comparison of urban structures between slums -which belongs to different geographical and cultural backgrounds -reveals the presence of recurrent traits. The same is applicable to human life; the rhythm of which follows precise temporal and spatial patterns, i.e.: cycles marked by certain necessities, recognisable and orderable which structure our existence. Situations that occur in mankind are also recurring in his customs and urban routine. It is evident, that human life does not only revolve around common demands, but throughout complex means that satisfy both existing and surprising similarities (Zappulla 2014) .
In fact, in spite of their different geographic, cultural and socio-economic contexts remarkable similarities/ differences might be interlaced by studying the urban structure of informal cities. The latter is linked with the organisation of their territories and specific settlement patterns, which result from complex relationships between urbanities, public sector and communities living in conditions of informalised cultural and economic autonomies. These are patterns of marginalised urban habitats that face exclusion and being forced to parasitise city-by-city along a life cycle. These relationships of dependencies become the background where the spontaneous city takes form by weaving a controversial dialogue between informalised and regimented ones. We can define slum as a complex sub-system within a major urban system (Barros, Sobreira 2002) , in which all key factors are interconnected or rather are the result of the interaction between various factors where patterns appear as the medium capable to group and signify them. And these "urbanities without urban planners" express this concept of complex systems with the presence of life, in which we interplay with multiple interconnected variables, where social aspects interact with the built environment, its architecture, urbanism and landscape. Like in every complex systems, slums release behaviours that cannot be predicted by the analysis of individual or separate elements but only from their interrelationships.
Within mega-slum systems, these relationships are interweaved and discontinuous. Pattern Recognition (PR) can be a method for understanding both morphological common features and organisational dynamics. Patterns are structures that our minds easily signify, identify, organise and connect in terms of scale, geometrical templates and abstract forms at macro and micro levels. In doing so, they are the amalgamation established between dwellers, dwellings and the communication networks within the built environment.
The taxonomic tree of global slums
Prior to understanding how the relationships of pattern framing work, it is imperative to consider their formal description and graphical pattern pathways. In doing this, 31 worldwide slums have been selected, analysed and compared from the north and south hemispheres, mainly in the Americas, Africa and Asia:
Latin America After a refined selection of the most representative cases, only 20 test cases were chosen: Nezahualcóyotl, Libertador, San Juan, Villa 31, Cite Soleil, Masina, Ajegunle, Soweto, Cape Flats, Pikine, Imbala, Ezbet, City of the Dead, Manshiyat, Cazenga, Kibera, Sadr city, Gaza, Orangi, and Dharavi. They have been systematised through a schematic taxonomic tree (Fig. 2) . This classification allows to establish unexpected similarities and differences within the same family pattern and to consider each slum structure as the combination of several factors. For example, the macro tissue of Nezahualcóyotl has a regular form which follows a rectangular macro-grid pattern with courtyards at macro level. Moreover, if we analyse the micro cell that defines the tissue we realize that it is the result of infill units, which follows certain iterations.
Are slum systems natural-like patterns? Does irregular urban growth mean that cities will shift into chaos, sprawl slums or loss of public control? Can slum growth find out genuine and optimal spatial frameworks? Meanwhile we attempt to enforce regularity against dysfunctionalities in terms of land-transport networks, living spaces and so on (Ball 2009 ). Despite of mono-functional planning regulations that impose simplistic orders and that there is a global trend towards informalism, then slums, shanty cities or squatter areas appear as the best cases for non-geometrical and unplanned urban grids. When the slums are not formally configured, organic patterns emerge out of instability such as the visible cracking on the bed of dried ponds or the leaf branching. Compared to the regular grid in formal cities, slum patterns are more resilient due to their obedience to self-organising and site-specific conditions (topographic and topological variables). In fact, they are not the result of any top-down strategy, but as in biological structures or vernacular settlements, they emerge from bottom-up interfaces. They are the inevitable result of urban dynamics in constant transformation. Moreover, the instantness of the slum making is a spontaneous building process, which always finds its raison d'être regarding maximum spatial efficiency and minimum energy use.
If formalised urban patterns are predominantly considered generic planar manifestations, slums offers an adjustable urban framework -a continuous crustformed by a constant thickness up to two or three-story buildings. In general, this informalised layer is topographically mimetic even do transgressive and out-ofcontrol. It mainly follows organic dialogues characterised by the complexity of "fractal-like patterns not very different from those displayed by natural systems" (Buhl et al. 2006) .
In addition, the study of path systems made by Otto and Burkhardt (2009) deals with impressive similarities between both non-living and living natural formations in (dragonfly's wing, maple leaf, crack pattern, stoneware glaze) and human settlement patterns (such as Istanbul road network or villages in Serengeti), which are accidental pictorial analogies. For instance, the urban structure of streets is metaphorically camouflaged with the foliage structure of a deciduous tree (e.g. Otto, Burkhardt 2009 ). This study shows that branching or ramification is the most common surface pattern used by nature to establish connections. This template is also present in the water paths from the mountain to the sea, in the majority of fluid, energy or transport systems, from the plants to the nervous or blood system. Slums follow the logic of animal architecture (Von Frisch 1974) .We can find branching structures in animal settlements such as ants, termites, wasps, and bees. Even the primordial human connective paths are branching based.
Why are almost all these selected cases sharing a common trend in pattern making? There are reasons to believe that the branching system is the most efficient eco-systems for transferring biological and technical nutrients and energy flows from concentrated nodes to wider areas and vice versa. In slums waste is food 8 . Moreover, the branching is not only a connective system but also a geometrical support for maximising the occupation and production of space. For this reason the slum-frame is a structure globally spreads among various urban manifestations (Batty 1994) .
Patterns of slums: macro vs. micro
From the analysis of the studied cases, a profound difference appears between the tissue-pattern perceived from a far viewpoint of settlements (at macro scale) and the cell-pattern revealed at micro scale. On a macro scale, the most diverse urban organisations are manifested through regular grids, courtyard array, linear type, branching, and cracking. These are resulting from specific urban conditions, non-regulations, physical and cultural contexts, and economic and social forces. The regular grid is mainly the product of a an initial game plan where the infrastructural boundaries per sector are pre-defined; the voids or public courtyards appear as catalysts of public life; the linear block-type is an aggregation of housing units that follow an attractor like road, contours or river. If the previous organising patterns derive from a strong relation with a pre-existing element, the branching and the cracking emerge as an agile antidote for slum making.
The relationship between the informal settlement and its geomorphological context profoundly influences the organisation and production of slum pattern at macro levels, whilst this relationship is only confined to dialogues between the built form and the immediate boundaries at micro levels. The findings offer a threefold result (see Table 3, Table 4 ): (a) differences between macro and micro patterns; (b) micro pattern is more independent from the context; (b) less variety among patterns at micro scale worldwide.
Even if we consider any slum as a system characterised by a macro grid pattern -followed by a closer focus on the dwelling distribution -, new patterns (orders) emerge that do not consider the major array. These micro-patterns are based on specific decisions and choices taken by occupants, according to the common sense of contingent constraints such as: sharing-wall principle, minimal inner circulation, and availability and supply of building materials. Therefore these principles depend on land-use efficiency, energy sources and the optimisation of available resources. (2014) . At small scale it is possible to recognise a sort of common pattern behaviour that is transcultural and trans-topographical as well. It consists of an infill process where the cells multiply according to a process of total land occupancy and reclamation. Dharavi is an emblematic slum case to represent this process. Here the dwellings rest on each other by covering almost the entire internal circulation system and generating a continuous and homogeneous fabric. Nonetheless, is the macro pattern affecting the micro one, or vice versa? Who informs whom? Is micro both structured and structuring? In reality, the situation is not extensive. Although there are good reasons to think that the 'bottom-up' local conditions could inform complex patterns on a large scale, in reality most of the chosen cases are defined as regular geometries that anticipate and drive the self-organisation of each settlement. Instead of having continuous planning rules, an autonomous, intermittent and transformative pattern emerges at all scales.
Conclusions
How can the self-organisation of slums inform urban planning? Top-down projects are based on the planning capacity of envisioning the future or forecasting scenarios in which the community will live in diverse and autonomous urban spaces. By following any resilient urban structure, we should encourage a bottom-up model based on cellular spatial aggregations at micro scale that construct an evolutionary tissue at larger scales. The lesson of slum evokes a 'collage city making' where the micro-urbanism enhances the macro-urbanism and vice versa throughout a feedback loop process controlled by dwellers.
In this sense, slum pattern making represents not only the production of urban or housing poverty but also the richness of a complex, motional and organic urban process where the theory of complexity can help conventional planning to rethink an unlevelled repertoire of new social and spatial configurations. We are accustomed to think of slums as settlements without any form of organisation, the telling story of a sin-city, which must be isolated, confined or eradicated. As far as we consider slums as separate systems from the formal city, we will never be able to tackle the complexity of the contemporary urban morphologies, mutations and pattern pathways.
The study of slums patterns can re-evaluate the importance of randomised urban structures in nowadays cities. When complex geometries arose, the power of scalability articulates the missing link between territorial, urban and local levels. In fact, branching pattern can interpret multiple connections within its formal structure, which is gradually transformed into slower communications by embedding the human scale and claiming primal meanings between occupants and habitats.
Research on the connectivity of urban forms indicates that the most functional towns are those with a multiple number of interconnections at all scales, from the pedestrian to bicycle paths, from low traffic transport road and to highways, according to a fractallike tree diagram. Salingaros claims the importance of randomised geometry as a conceptual and operational tool that evaluates the architecture and urban planning at the human scale and allow to embrace the indispensable gradient to the establishment of a biofilic city (e.g. Salingaros, West 1999) .
Can cities dignify contemporary urban structures like squatter settlements or slums? According to the Global report on Human Settlements (United Nations Human Settlements Programme, UN-Habitat 2003), "almost 1 billion people, or 32 per cent of the world's urban population, live in slums" (Annan 2003) .It is mandatory to consider all slums as part of the city with its social and spatial potentialities to consolidate flexible urban tissues within its life cycle. It is not simple, but through the proactive involvement of inclusive city-makers and effective civic strategies on the-rightto-the-city can generate awareness and enhancement for a better urbanity. Digitalism and satellite imagery are didactic supports to decipher the meaning and morphology of new complex urban systems such as informal and randomised pattern drifts.
